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Interplanetary Ram Pressure IncreasedDecreases 
and  Dayside  Auroral  Variations 

X.-Y. Zhou  and B. Tsurutani 
Jet  Propulsion Laboratory, California Institute of Technology, Pasadena, California 

Solar wind  ram  pressure  increases  and  decreases  are  shown  to  be  a  triggering of dayside 

auroral  intensifications  and  dimming,  respectively.  The  auroral  intensifications  last for - 
10- 15 min propagate towards nightside along  both  the  dawn  and  dusk flanks. In this study, 

we  analyze  interplanetary  pressure  pulse events and dayside auroral events in  1997-  1999 

using WIND interplanetary  magnetic  field  and  solar  wind  plasma data and  POLAR UVI 

data. The relationship  between  the  intensity of interplanetary  pressure  pulses  and  the 

intensity  and  symmetry of dayside  auroras  will  be  shown statistically. The micro- 

mechanism(s)  of  the  particle  acceleration  and  the  auroral  propagation  will  be  discussed. 



F I 0 .  1 4.8. Variation in the size of the auroml o v a l  with aaiviiy. The h a d e d  area 
represents he distribution of maximum aurorol activity in the northern hemisphere. 
Coordinate system is corroded geomagnetic (CG) latitude and CG local lime, and  noon is 
at the top. (Adapted from Fddsbin and Starkov, 1967.) 
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WIND - January 10, 1997 

B 
nT 

84.7 
-54.9 
-23.1 

Time (UT) 
85.1 
-55.2 
-22.1 

85.4 
-55.8 
-20.4 

85.8 
-56.6 
-18;l 



CI 
3

 
w

 
m

 
0
 

0
 

O
I 
.. W

 
.. 







normal= (-0.74, -0.3, -0.6) in GSM 
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The Last Closed  Magnetic  Field  Line 
(Prior to and after iP shock  compression) 
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JOVIAN  LLBL REGION AND AURORAL 

LATITUDINAL  WIDTHS 

Mapping the Jovian BL to  ionospheric heights give 

latitudinal widths of -150-200 km. 

The “main”  Jovian  ovals  can be as narrow as 

230 ,+ I00 km in width. 



Do Pitch  Angle  Scattering of Electrons and  Ions Have 

Insufficient  Energies to  Create Aurora? 

1-5 keV electrons and 1 keV - 1 MeV protons on 

strong pitch angle diffusion. But ETOTAL = 0.1 erg 

cm s . -2 -1 
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SURFACE DIP ANGLE PI1 (3,Z)A MODEL 
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CONCLUSIONS 

“Magnetopause boundary layers” are on auroral 
zone field lines. 

The dynamics of boundary layers is perhaps 
controlled by near-ionospheric physics, rather  than 
the other way around. 

The ionospheric  parallel electric fields can  easily be 

10 - 100 k Volts. 

Shock  compression of the Jovian magnetosphere with 
simultaneous  auroral  observations  can  establish the 
magnetic field mapping  from the equatorial  plane to 
t h e  ionosphere. 
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Pd.r PWI - HFWR May 20,1996 01):27:17 UT 
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